The urbanization of a campus landscape has required much space for this expansion, reinforcing the status of geographical space as a limited resource. We analyzed the effects of land cover change assessed over temporal dataset on composition and configuration dynamics of UFSCar (Federal University of São Carlos) campus landscape, based on a descriptive view of the hemeroby levels, over a 54-year period , in order to understand the impacts of past anthropogenic induced landscape change and inform decision making with regard to biodiversity management. The classification of land use/cover dynamics, over time, was obtained based on screen digitizing of aerial photos and LandSat imagery. An ordinal scale ranging from ahemerob to metahemerob was applied to assess the hemerobiotic state of each land use type. Currently, The UFSCar landscape campus configures a biocultural mosaic in different stages of hemeroby. Thus a campus landscape dynamics model, which can be denoted as "forestry-conservation-urban model", anthropogenic landscape is replaced by natural one, later by land cover reflecting the spatial anthropization process. Through time, two hemerobiotic trajectories were identified, in which 1) an euhemerob landscape matrix is substituted by an ahemerob one, resulting in increased naturalness of the campus landscape, and then 2) metahemerob patch types will later on increasing as a consequence of ongoing urbanization. Expressive amount of ahemerob patches in campus landscape fulfills one of the conditions for maintenance of the capacity for self-regulation and sustainability of a biocultural landscape. This framework provides an essential tool supporting with essential information about current and historical landscape sustainability for campus landscape 
Introduction
A landscape can be defined as the level of spatial or biological organization situated between the ecosystem level (lower level of organization than the landscape) and the regional level (higher level of organization than the landscape) [1] [2] [3] .
To best describe a landscape, the patch-corridor-matrix model is generally applied, and three types of components are identified [3] [4] [5] . A landscape can therefore also be defined as a mosaic of patches, the latter being considered as the components of pattern [1] . Landscapes are consequently dynamic and are often referred to as shifting mosaics [6] .
Human activity affects landscape pattern in rescaling patterns in time and space, or homogenizing patterns through land use [1] . The conversion of native landscapes into anthropogenic ones results in widespread changes in landscape spatial patterns [7] . Two opposite processes can have profound consequences on the structure and functioning landscape. They are: 1) intensification of agriculture and urbanization and 2) the abandonment of land [8] .
Since anthropogenic activity began to use and shape the land, their influence has kept on growing so that currently, little or no landscape is considered as untouched [9] [10] . For this reason, most landscapes are now being referred to as biocultural landscapes: generated by both natural and anthropogenic processes, but characterized by anthropogenic pattern features, of which the measurement constitutes a key step in landscape analysis [11] .
Metrics and strategies for measurement anthropogenic patterns and their dynamics are discussed considering the pattern/process paradigm, the patch -corridor-matrix model and the complementary of landscape composition and configuration, as conceptual benchmarks [11] [12] .
There is a growing demand for environmental indicators to measure and evaluate land use related anthropogenic influence on landscape patterns and processes [13] [14] [15] [16] [17] . These tools also showcase the dynamics of decreasing naturalness or increasing artificiality resulting from anthropic activities to be monitored in time and space. They also provide essential information about current and historical landscape pattern for regional and local management and support decision making processes [18] . Journal of Geographic Information System
The concept of hemeroby was applied to describe gradients of human influence on landscape [19] . Later it was extended by integrating parameters that describe human impacts resulting from land use types [20] , with a complementary meaning to that of naturalness [21] . Many attempts have been made to define naturalness and attribute degrees of naturalness to ecosystems and landscapes [22] - [27] . Although the conceptual relationship between hemeroby and naturalness varies in the literature, most researchers agree that they are opposite extremes of a continuous gradient [27] .
Data on hemeroby are given on a several ordinal scales to evaluate the effects of different landscape patterns use [21] . The hemeroby ordinal scales range from four points [19] to seven points extended scales, as a measure of anthropogenic interference related mainly to land use [17] [18] [19] [28] [29] . Ahemerob landscapes are those with a self-regulating capacity, without actual human impact, while metahemerob landscapes are those created intentionally by human activity, characterized by the intense dominance of structures and technological processes and with reduced self-regulation capacity [30] .
This work presents an empirical analysis of the land use influence on the composition and configuration dynamics of a biocultural landscape, based on a descriptive view of the hemeroby levels in a campus landscape, over a 54-year period . The analysis of the hemeroby level changes, over time, provides an essential tool supported with essential information about current and historical landscape sustainability for campus landscape management and support decision making process.
Material and Methods

The Campus Environment
The creation of the UFSCar was formalized in 1968. The area of the former Trancham Farm, with an extension of 677.546 ha, was expropriated by the Municipal Government of São Carlos, and donated to the UFSCar campus installation [31] . 
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Results and Discussion
The campus landscape pattern, over a 54-year period , is determined by the presence of 4 (four) land use classes (Figure 2 ), and by their proportional presence (Table 1) The landscape pattern component denoted as landscape composition ( Figure   2 ), shows a transition related to the following reduction of the forestry areas (from 87.11% to 32.11%), to support urbanization increase (2.72% to 19.16%), and the increase of the natural land use area (9.59% to 47.62%), over the 54-year period (1962-2016) ( Table 1 ).
The campus landscape was predominantly occupied by anthropogenic agricultural use in 1962 ( Figure 2 ; Table 1 ). In 1969, the campus landscape (Trancham Farm) was described "as a virtually degraded and unproductive landscape.
In addition to more than 1 million of eucalyptus trees, unproductive coffee and citrus plantations, and a fantastic quantity of ants, it had many old and degraded Table 1 ).
The increase in natural land use, over the 28-year period, resulted from the: In order to quantify campus landscape spatial pattern, 4 levels of hemeroby were categorized: ahemerob (natural patches without or a minimal anthropogenic interference), oligohemerob (natural patches with anthropogenic influence), euhemerob (patches created intentionally by human activity with reduced self-regulation capacity), and metahemerob (dominance of structures and technological processes and with reduced self-regulation capacity) (Figure 3) . The values of occupied area by each hemeroby level of the campus landscape over a 54-year period are represented in Table 2 .
Through time, a sequence of campus landscape dynamics with two hemerobiotic trajectories were identified, in which 1) an euhemerob landscape matrix is substituted by an ahemerob one ( Figure 4 ; Table 2 ), resulting in increased naturalness of the campus landscape, and then 2) metahemerob patch types will later on increase as a consequence of ongoing urbanization ( Figure 5 ; Table 2 ), over a 54-year period ).
In the current contribution, the cultural component of campus landscape may be generalized to the spatial anthropization process, which refers to agriculture/ forestry, built structures, road infrastructure or any other substitution or alteration of different land cover type by an anthropogenic type.
The trajectory of anthropogenic influence on the campus landscape is associated with euhemerob to metahemerob patches transition caused by patches creation, enlargement, and aggregation resulting from campus landscape urbanization, from 1972 ( Figure 3 and Figure 5 ). The expansion of the metaheme-Journal of Geographic Information System Landscape geographical space could and should be considered as a limited resource: the use of space by one land use/cover type reduces the remaining space available to other types [12] . Anthropogenic change of campus landscapes confirms the status of geographical space as a limited resource. The campus landscape urbanization development requires much space for this expansion, and must be replaced with euhemeroby patches which are currently occupied by forest ( Figure 5 ).
The spatial pattern referred to as landscape configuration, in 2016, describes a group of hemerob patches of different sizes and shapes scattered across the campus landscape. The campus landscape can be considered quite heterogene- ous with its configuration characterized by complex patches shapes, by a large variability of patches sizes and shapes, and by a high frequency of edge habitat.
Each hemerobiotic state is consequently composed of one or more patches or landscape elements, corresponding to a homogeneous area ( Figure 6 ).
The ahemerob patch type dominating the campus landscape is characterized by the lowest degree of fragmentation and the largest area, in 2016. Ahemerob patches and the species they support in campus landscape is currently embedded within anthropogenic mosaics of land use/cover. However, evidence of increased metahemerob patches, which advanced over time by urbanization , replacing euhemerob patches, is expected to homogenize campus landscape pattern ( Figure 6 ; Table 1 ).
Thus a campus landscape dynamics model, which can be denoted as "fore- The critical threshold of urbanization increase in campus landscape should be valid for a period without uncertainties regarding political and socioeconomic scenery of the country. That is, the availability of resources and financial support to enable the expansion and operation of campus infrastructure that serves a growing social component over time.
The social component of the campus landscape (teachers, technical and administrative staff, students, decision makers, and external community) has, fundamentally, different local standards to evidence human influence on biodiversity and ecosystem processes in the campus landscape, over the 54-year period.
Since an intrinsic reciprocal relationship between culture and landscape structure exists: culture changes landscapes and culture is embodied by landscape [37] , relationship between biological diversity and social component contribute for 2016's hemeroby spatial pattern across campus landscape.
Conclusions
These results reveal what is happening with the campus landscape configuration, over the 54-year period. But that is just part of the history.
We are always very interested in knowing the historical trajectory of the UFSCar campus landscape, because changes that occurred in the near past are more relevant than those that occurred in the more remote past, in determining the current spatial pattern of the campus landscape.
Our results illustrate the potential utility of assessing how specific trajectories of past land cover changes have influenced hemeroby patterns in the present, within the context of developing sustainable campus landscape management strategies that minimize loss of biodiversity.
